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® Endoscope apparatus. 

® An endoscope apparatua is composed of an endoscope 
unit (1), a light source unit (6) and a camera unit (3). The light 
aource unit (6) has a control station transmission circuit (11) 
whteh becomes a control station. When the camera unit (3) is 
mounted In the endoscope unit (1) and the self address 
codee transmitted from the controlled station transmission 
drcuit (9) of the camera unit (3) by n times are received by 
the control station tranamission circuit (11) of the light 
aource unit (5) by m times, the control station transmission 
circuit (11) identifies the connection of the camera unit (3). 
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Endoscope apparatus 

The present invention relates to an endoscope 
apparatus and, more particularly, to an endoscope 
apparatus which performs data transmission among an 
endoscope unit, a light source unit and a camera unit. 

An endoscope apparatus which performs data 
transmission among an endoscope unit, a light source 
unit and a camera unit, thereby controlling the opera- 
tion such as air feeding, water feeding, suction or a 
photographing has been developed. According to such 
an endoscope apparatus, the light source has been 
constructed to function as a control station, and the 
endoscope unit and the camera unit have been constructed 
to function as a controlled station, m the conven- 
tional endoscope apparatus, a light source unit requires 
a period of time until it starts controlling a unit by 
performing the check of an address of the unit. For 
example, when the camera is mounted on the eyepiece of 
the endoscope unit and the light source is controlling 
only the endoscope unit, the light source unit requires 
a period of time until it checks the address of a camera 
unit to identify the connection of the camera unit and 
then transmits an initial data to the camera unit. 
Accordingly, if an operator operated the camera unit 
before the initial data had been transmitted to the 
camera unit, the camera unit might operate erroneously. 
It is an object of the present invention to provide 
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an endoscope apparatus which does not operate erro- 
neously when an endoscope unit, a light source unit and 
a camera unit are attached or detached. 

According to the present invention, there is pro- 
vided an endoscope apparatus in which, when a unit that 
functions as a controlled station is connected to func- 
tion as a control station, the unit of the controlled 
station transmits a self address code to the unit of the 
control station for a predetermined period of time and 
registers the unit of the controlled station in response 
to the self address code. 

This invention can be more fully understood from 
the following detailed description when taken in con- 
junction with the accompanying drawings, in which: 

Pig. 1 is a schematic circuit diagram of an 
endoscope apparatus according to an embodiment of the 
present invention; 

Fig. 2 is a circuit diagram of a transmission 
circuit? 

Fig. 3 is a flowchart for explaining the operation 
of the transmission circuit of the endoscope unit; 

Fig. 4 is a flowchart for describing the operation 
of the transmission circuit of a light source unit; 

Fig. 5 is a timechart for describing the 
transmission of data; and 

Fig. 6 is a flowchart for describing the operation 
of the transmission circuit of a camera unit. 

The present invention will now be described in more 
detail with reference to the accompanying drawings. 

In Fig. 1, a camera unit 3 is mounted on the 
eyepiece unit 2 of an endoscope unit 1, and the connec- 
tor 4 of the unit 1 is connected to a light source unit 
5. A transmission circuit 7 of the unit 1 is connected, 
for exampl , to an operation switch such as an air feed 
switch 8 and is further connected thr ugh a transmission 
line 6 to th transmission circuit 9 of the camera unit 
3 and to the transmission circuit 11 of the light source 
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unit 5. The transmission circuit 11 of the unit 5 
functions as a control station, and the transmission 
circuits 7 and 9 of the units 1 and 3 function as a 
controlled station. An operation switch of the camera 
unit 3 such as, for example, a release switch 10 is con- 
nected to the transmission circuit 9, and the trans- 
mission circuit 11 is connected to an endoscope control 
circuit 12 for controlling air feed, water feed, and 
suction, and to an illumination control circuit 13 for 
controlling the illumination for photographing an image. 

In the endoscope unit 1 are provided a light guide 
1A which is led from the connector 4 to the end of the 
endoscope unit, and an image guide IB which is led from 
the end of the endoscope unit to the eyepiece unit 2. 

In Fig. 2, the circuit configuration of the 
transmission circuits 7, 9 and 11 is shown. In the 
circuit shown in Fig. 2, there is provided a level con- 
verter circuit 21 connected to the transmission line 6. 
The output terminal Rx of the converter 21 is connected 
to a sampling circuit 22 and a shift register 23. The 
output terminal of the sampling circuit 22 is connected 
to the shift register 23. The output port of the shift 
register 23 is connected through a reception buffer 24 
to a data bus 25. The data bus 25 is connected to a CPU 
26. An bus 27 connected to the CPU 26 is connected to a 
chip selection circuit 28. The output terminal of the 
circuit 28 is connected to the reception buffer 24, a 
status buffer 29 and a transmission buffer 30, respec- 
tively. The input/output port of the buffer 29 is con- 
nected to the buffer 25, and the signal output terminal 
is connected to the level converter 21. The buffers 24 
and 30 are connected to the buffer 29 for receiving an 
RxRDY signal and a TxRDY signal. The RxRDY signal 
represents the reception of the received data for 
characters, and the TxRDY represents the state of 
enabling the reception of a transmission data by the 
buffer 30. The output port of the buffer 30 is 
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connected to a shift register 31. The output terminal 
of the shift register 31 is connected to the input ter- 
minal Tx of the converter 21. A clock generator 32 is 
connected to the sampling circuit 22 and the shift 
register 31. 

The operation of the endoscope apparatus thus 
constructed will be described. When only the endoscope 
unit 1 is connected to the light source unit 5, the 
transmission circuit 7 of the endoscope unit and the 
transmission circuit 11 of the light source unit 5 com- 
municate with each other. In this case, the CPU 26 of 
the transmission circuit 11 of the light source unit 5 
recognizes merely the self address code Al and the 
address code A2 of the transmission circuit 7 of the 
endoscope unit 1. At this time, the transmission cir- 
cuits 7 and 11 of both the units 1 and 5 communicate 
data with each other which is to be ordinarily received 
and processed as shown in the flowcharts in Figs. 3 and 
4. In other words, as shown in the timechart in Fig. 5, 
the transmission circuit 11 transmits an acknowledge 
data Al-ACK to the transmission circuit 7, and the 
transmission circuit 7 responds to the data Al .ACK and 
transmits a test data STX 12, ... to the transmission 
circuit 11. Thus, the CPU 26 of the transmission cir- 
cuit 11 delivers an endoscope operation command such as 
air feed, water feed, suction, etc. to the endoscope 
control circuit 12 in accordance with the text data. 
The circuit 12 drives a suction pump P or a compressor C 
in response to the command. When the camera unit 3 is 
mounted on the eyepiece unit 2 of the endoscope unit 1 
and the power source of the camera unit 3 is turned on 
during the transmission of the test data, the camera 
unit 3 sets a self address code transmission number in 
the counter K of the transmission circuit 9 as shown in 
the flowchart in Fig. 6. The transmission circuit 9 
transmits n times (e.g., 8 times) th self address code. 
A3»E0T shown in Fig. 5. When the camera address code 
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A3 -EOT is inputted through the transmission line 6 to 
the transmission circuits 7, 11, the circuits 7, 11 
operate in accordance with the flowchart shown in Pigs. 
3 and 4. m other words, the transmission circuit 7 
interrupts the data transmission and reception and 
clears the flags of the transmission. Further, the cir- 
cuit 7 clears a graph indicating the polling, and 
selecting status, and identifies whether that station is 
operated as a transmission station or not. If that sta- 
tion is operated as a transmission station, the circuit 
7 resets a transmission data pointer, closed the 
transmission flag ON, and retransmits as the previous 
transmission is in error. If that is not operated as a 
transmission station, the circuit 11 resets the recep- 
tion data pointer and processes the previous reception 
as an error and as the previous reception should not be 
accepted. 

The transmission circuit 11 of the light source 
unit 5 receives the mixed data of the text data and 
the camera address code, judges it as an transmission 
error, and delays the reception for a predetermined 
period of time. When the transmission circuit 11 
restarts the receipt ion, it stores the reception data 
in the buffer 24. Subsequently, the number m of 
recognitions (e.g., 3) of the camera address code is set 
in the counter L (not shown). The circuit 11 judges 
whether the received data is equal to the previous data 
or not. If the received data is equal to the previous 
data, the counter L is counted down. In other words, 
the circuit 11 judges whether the previous reception 
data is camera address data or not. If the previous 
data is not the camera address data, the circuit 11 
processes the data as an error. The CPU of the trans- 
mission circuit 11 checks whether the received data 
have been received m times or not. If the received data 
have not been received m times, the circuit 11 again 
receives the data. When the received data reach m 
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times, the circuit 11 registers the received data, i.e., 
the camera address code as the address of the new 
subscription with the station. Then, whether or not the 
camera address code is received within the predetermined 
period of time is judged, if it is YES, an ordinary 
routine of the control station is performed, if it is 
NO, the error process routine is performed. When the 
camera address is registered, the transmission circuit 9 
of the camera unit 3 is polled by the transmission cir- 
cuit 11 of the light source unit 5 together with the 
circuit 7 of the endoscope unit 1. m the routine of 
the control station, the CPU of the circuit 11 checks 
the states of the circuits 7, 9. When the operation of 
the air feed switch 8 is, for example, detected, an air 
feed command is fed to the endoscope control circuit 12 
of the unit 5, thereby allowing the performing of th 
air feeding operation. When the operation of the 
release switch 10 of the camera unit is detected by 
the CPU of the circuit 11, the CPU of the circuit 11 
transmits the photographing command to the illumination 
control circuit 13. The circuit 13 permits the photo- 
graphing light source to emit a light in response to 
this command or to operate an automatic exposure cir- 
cuit. At this time, an automatic exposure signal is 
transmitted and received between the circuits 7, 9 and 
11 through the transmission line 6. 

According to the present invention as described 
above, there is provided an endoscope apparatus in which 
the transmission circuit of the camera unit transmits a 
self address code for a predetermined number of times 
when a camera unit is connected newly in the case that 
the light source unit and the endoscope unit are con- 
nected and data are transmitted between both the light 
source unit and the ndoscope unit, the transmission 
circuit of the light source unit identifies the con- 
tinuation of the camera unit .when receiving the address 
code for a predetermined number of times, thereby 
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registering the camera address code. Accordingly, the 
transmission circuit of the light source unit judges the 
data transmitted from the transmission circuit of the 
camera unit as an error even if the camera unit is 
operated, until the address code of the camera unit is 
registered thereby processing the error. Therefore, no 
error occurs in the photographing operation. 

In the embodiment described above, the numbers n 
and m of the transmissions and the receptions of the 
address codes are 8 and 3 times. However, these numbers 
n and m of the transmissions and the receptions of the 
address codes depend upon the transmission velocity, 
data format, the length of the frame, etc., and may 
be preferably set to n =5 to 100, and m = 2 to 5. 
Further, the self address code of the unit newly mounted 
may only be A3 -EOT and A3, or may be assigned for other 
characters. In the embodiment described, the unit newly 
mounted is described as the camera unit. However, other 
units may also be employed. In the embodiment described 
above, the transmission circuit of the light source unit 
is the control station, and the transmission circuit of 
the other unit is the controlled station. However, 
either transmission circuit may be the control station. 
Moreover, the transmission interrupted by the address 
code of the unit newly mounted may be automatically 
reset, or may also be arbitrarily selected from the JIS 
C 6362 (Japanese Industrial Standards) fundamental data 
transmission controlling sequence and polling/selecting 
system as the transmission sequence and the synchroniza- 
tion system, in the embodiment described, the self 
address code of the unit newly mounted is transmitted in 
response to the mounting of the unit or the turning on 
of the power source. However, a start switch may be 
provided, and the self address code may be transmitted 
by the operation of the start switch. 
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Claims: 

1. An endoscope apparatus comprising: 
an endoscope unit (1) used for observation in a 
body cavity; 

a light source unit (5) connected to said endoscope 
unit for generating a light illuminating the body cavity 
through the light guide of said endoscope unit (1); 

a camera unit (3) connected to the eyepiece section 
of said endoscope unit (1) for photographing in the body 
cavity; 

one of said units (1, 3 r 5) having first trans- 
mission means (11) which becomes a control station, and 
the other of said units each having second transmission 
means (7, 9) which becomes a controlled station, said 
first transmission means (11) having means for iden- 
tifying that the other unit is mounted on the unit 
having said first transmission means when said first 
transmission means receives self address codes trans- 
mitted in a first predetermined number of times from at 
least one of said second transmission means of the other 
units, in a second predetermined number of times. 

2. The endoscope apparatus according to claim 1, 
wherein said first transmission circuit (11) is provided 
in said light source unit (5). 

3. The endoscope apparatus according to claim 1, 
wherein said first transmission circuit (11) comprises a 
function of stopping the receiving function for a 
predetermined period of time when receiving the self 
address code of other second transmission circuit during 
the communication with one of said second transmission 
circuits (7, 9) and a function of registering the self 
address code when receiving the self address codes for a 
predetermined number of times after the reception is 
started.. 

4. _The endoscope apparatus according to claim 3, 
wherein a unit having said second transmission circuit 
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(7) communicating with said first transmission circuit 
(11) is said endoscope unit, and a unit having the other 
second transmission circuit (9) is said camera unit (3). 

5. The endoscope apparatus according to claim 1, 
2, 3 or 4, wherein said first predetermined number of 
times is 5 to 100 and said second predetermined number 
of times is 2 to 5. 
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FIG. 3 
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FIG. 6 
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